The refinement of
apparently cubic crystal has been named argentite (BRAGG & CLARING-BULL, 1965) . The structure of the a-form was determined by FRUEH (1958) and a reasonable model of the structure of the (3-form was proposed by RAHLFS (1936) . As the results of these investigations, it has been established that these two structures are based upon the same bodycentred cubic arrangement of sulphur atoms, though the distribution of silver is different between them.
Beside this simple relationship between the two structures, the a-(3 transition is a typical first-order and endothermic one (MALCOLM, 1952; LAWRENCE, 1961) and is moreover easy to study by X-ray means because of its low transition temperature. The present study was therefore undertaken as part of a series of our investigations into the atomic behaviour of crystals during at thermal transitions.
Refinement of the structure of a-Ag2S (acanthite) that twin individuals prefer such orientations as to facilitate the Alattice to conserve itself throughout the course of these changes. However, it is also true that to complete the transition, some large number of individuals should be brought back parallel to the original orientation of the (3-lattice. This process of lining up deranged individuals will be executed at the transition point by rotating them; by the time the crystal arrives at the transition temperature, the twin individuals will have become so minute that they can easily be given rotational movements perhaps by the function of active grain-boundaries. Certain amount of energy is naturally required for this process and accord ingly the transition is of the first order. Now, if we compare the structure of the a-form with that of the A-form, we shall find an interesting feature of this transition. In Fig. 7 , the structure of the a-form according to a unit cell of the a-lattice is shown together with the structure of the 19-form studied by RAHLFS (1936) , in which four silver atoms per unit cell statistically occupy forty-two positions as indicated in the figure. If the /3-lattice were ideally cubic , no obliquity would be met with upon twinning of the monoclinic a-form , and the twin operations would constitute part of the symmetry of m3m . Then, eleven independent twin individuals would be derived from the starting crystal, and the result, though twins as far as silver positions are concerned, would have one and the same continuous j3-lattice. If so, and if the crystal is composed of twelve individuals, all in an equal amount, it will be easy to see in Fig. 7 that when all the individuals are supposed to be brought by translations into superposition so as for their /3-lattices to coincide with one another, the resulting structure will be that of the (3-form. Thus, the j3-crystal can be looked upon as the disordered form of the a-crystal , where twinning produces positional disorder of silver atoms, and the a-j3 transition of Ag2S may in this respect be regarded as of the order-disorder type. It would be strictly so, were the /3-lattice always to retain cubic symmetry. However, the fact is that the (3-lattice suffers some distortion below the transition temperature and as the result rotational adjustments of the twin individuals are necessary for the transition, thus requiring a certain amount of latent heat for it.
Finally, the fact that among the twin laws of mirror type, one after reflection across (104) is frequently realized, while the other after reflection across (100) rarely, must briefly be considered. The most probable structures of these twins in and near the composition planes are shown in Fig. 8 . From this figure, it will be recognized that while the former shows a reasonable way of atomic linkage across (104), the latter reveals extraordinarily short Ag-Ag X-ray study on the a-li transition of Ag2S 
